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Abstract 



PROBLEM TO BE SOLVED: To provide a method for vapor-phase, catalytic oxidation of hydrocarbons, 
which produces industrially useful stocks, e.g. acrylonitrile, acrylic acid and olefins in high yield or selectivity 
in the presence of a newly developed composite metal oxide catalyst extremely effective for the oxidation. 
SOLUTION: This method for vapor-phase, catalytic oxidation of hydrocarbons uses a composite metal oxide 
catalyst, containing molybdenum, vanadium and oxygen as the essential elements, and showing a Raman 
shift of the major peaks by scattered light in Raman spectroscopy appearing at 860 to 895 cm<-1> , wherein 
the composition of the essential elements except oxygen satisfies the relationships 0.25< rMo<0.98 and 
0.003< rV<0.75 (rMo and rV are molar fractions of Mo and V, based on the total essential elements except 
oxygen). 
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4:8:5. SOD^HfrCtfXfcttlfrU ®fo&&£3 
3 0°C. 3 6 0*C. 3 8 0*C. 4 0 0*C. 4 2 0'CfcL 



gut ( tr-? > £*-r as ( 77^7 m a. m 

I : 870cm-'. M£II : 870cm"'. HKIII : 
88 5cm-'. j&j&IV: 8 78cm->. jtt&V : 820 
cm-'. ttjftVI : 9 3 7cm-'fcJ:^773cm-'T-ife 

[MJ££tt!Si*] 

a . rn;<y<oSHfcBbk£Sfcfc«J: zrnt'u ycoSSjf 
WtWA-1 

K8G1£KJG8(=X« L . SB&gSV £ft 5 3 0 0 h 
r-'(CH£LT. rn/ty : : OS : 1 : 

2:11: 6«>%/l'Jt?;to*ft|ftU KJEiSJ£S:3 3 
0"C. 3 6 0'C. 3 8 CC. 4 0 0*C. 4 2 O'Cfc LT 

*ii-wi«««BfflHta6*i5*-afc. *<z>e*. Tie 
1 fcjRf «t 3 fcasrrnt uy z t tfvz 

[0029] 
[*2] 



(g/kg-Cat'h) 



8. 1 



13. 3 



16. 5 



18.6 



19. 1 



[0030] 
[*3] 



(8) 



ftgfPPl 0-3 1 0539 



2 



«:) 


Cg/kfr-Cat-lD 


330 


7. 5 


3 6 0 


1 0. 7 


38 0 


1 3. 5 


40 0 


1 7. 6 


4 2 0 


2 0. 5 



immA-i 

rovtVtf>«JHIMfcEJE3 3 0°C*^4 2 OWigSK 

\mwA-2 

mmecr,j: o c ixmmz tuztmn o . 1 g$rE£ 

!RiSiil!RJG38fc:3t«L, 1 1 mmnzm&ftx 
7zv*y<r)fflmit%&3 3 0°C*^4 2 0Ttf>fi«e 



3SSS09B-1 

PZMSaZlClxm&ZtltitmuiO. 55 si 
H£*SBEESiES*K3®5a L . £IS]j££ S V 9 0 0 
h r-'KH^LT, Tuny : 7yt-7 : 1 : 

1.2:1 5<7yt;HfC#*£tt&U K£-?S££4 1 
(TC. 4 2CTC, 4 3 Or, 4 4 0'C. 4 5 0*Cfc L 

TI2^- 3 Cflrf . 
[003 1] 

3-3 



CC) 


7un> 

Cfc* {%) 


a«* (%) 


W$ (SO 


4 10 


80. 5 


6 1.6 


49. 6 


4 2 0 


8 7. 2 


6 1.0 


53. 2 


430 


9 1.2 


56. 6 


5 1.6 


44 0 


9 1.3 


50. 1 


45. 7 


450 


9 1.3 


43. 6 


39. 8 



HJSWIB-2 

@^0foiSKJt5Stc##(?iJ 3 KIEL* =t 3(c LTMH 
S*ifc«aiIII*10 0mg5©KU. RJE&g. fc«fctf 



-f. 

[0032] 
[«5] 



(9) 



8B8¥10-3 10539 



1-4 





FPA/NHs/Oi/H, 
(vol) 


PPA 
« 
(volX) 


aft 

(t:> 


PPA 
fifc* 

(X) 


AN 
8ft* 

(%) 


PPY 
8ft* 

<*) 


(1) 


170.4/0.8/3.2 


18.5 


420 


28.9 


65.3 


11.4 


(2) 


1/0.4/1/4 


15.6 


420 


28.1 


63.8 


12.1 


(3) 


1/0.4/1.2/4.8 


13.5 


420 


25.0 


62.4 


14.4 


(4) 


1/0.4/1/4 


15.6 


430 


35.3 


62.1 


10.5 



PPA : Toyx"y ; PPY : 7*Otl^>- ; AN : 7? DO^h 'J^ 

S8S01B-3 O'C, 4 2 0*C, 4 3 O'C'c LX . -^•mSvffi&Silt 

##^j4<7)J:3lcL-CiilS$n^lMIV0. 55g£® -fbSfEar^o^. -ecO*feHI$-Tfea- 5(c^-f. 

^Sil3KJE*sC3fc*U Sf§B£KSV*ft9 0 0h [0033] 

r-Uill^LT. ro^'y : TV^-T : 25C= 1 : [«6] 
1.2:1 StfreAttTtf-XSrftlfrU RJSiag$:4 1 

S-5 



KJSfiK 

«:) 


fcfis* (%) 


8ft* {%) 


4X* (%) 


4 10 


8 3. 3 


50. 7 


4 2.2 


42 0 


89. 0 


49. 3 


44. 3 


430 


9 2. 2 


47. 4 


44. 4 



HJt^B-4 

#^^l4iOJ:otcLTii^^iX7tM«IVO. 2g£H£ 
^gSIMSC>§l(C3E* L , -£mm. SV£*;2200h 
r-'tH^LT, ro^-y : T>*-T : 1 : 
0.3: AWV&X'tiXZm&L. KJGSft£4 1 0 



XT. 4 2 0'C, 4 3 0-CtLT. {■flWSMISaJMfl: 

[0034] 
[£7] 



i-6 



rc) 


(%) 


8ft* (%) 


ynfc:v>8ft* 
(%) 


4 1 0 


1 9. 5 


52. 6 


2 1.0 


42 0 


2 5. 1 


55. 1 


1 7. 9 


430 


29. 9 


54. 1 


1 5. 7 



it 



Ute^ic - 1 

##0DO«fc3lcLTiI!?3ft£l!i&IIIO. 55g£ 



(10) 



1WPP1 0-3 10539 



mxmamuGmzxmL* sasat&sv&m 2 5 

Ohr-'tcSSLT, roA-y : : *gg£l= 1 : 1 
5 : 1 4*HEMfrMr*£«i&U KJEi&g&S 5 0 
•C, 360"C. 370*C. 380*C. 390"CfcLT. 



(0035 3 
[*E8] 



8-7 



«:) 


7un> 


msim (%) 


iR^ (*) 


3 5 0 


5 8. 2 


64. 5 


37. 6 


360 


66. 7 


60. 4 


40. 3 


370 


74. 4 


53. 6 


39. 8 


3 8 0 


8 0.5 


48. 8 


39. 3 


3 9 0 


8 7. 5 


39. 3 


34. 4 



HSSPIC-2 

mm4 3 c Lxwmztvfcmm v 1 o o m g *s 

JSSaagRJfiBtfcKU Tn^y : £m= 1 : 4 
(vo 1 ) OKJBtfxfcl - 3 7 g-Tv/*>/g-tA 

m ■ ■flaoaarefti&u Km&&4 o or, 4 1 o-c 

£-8 



*> 1 1 ?*MfflStti&f fc«S£ * o feisns Tie*- s 

[0036] 
[*S9] 







7cm> 




7* UJU6 






mm 




8ft* 




JRS?S 




CC) 


«> 


(*) 


(X) 


CO 


(1) 


400 


11.0 


29.6 


3.3 


3.8 


(2) 


410 


15.2 


32.1 


4.9 


4.2 



[0037] 



C03] 




BEST AVAILABLE COPY 



(11) 



0-3 105 39 




ISSHBl ¥£9^631 IB 

imiEttzmmz,] mm 

[«E*&] sag 

inn mm i mmm 2 x-wm Ltim. 1 av 



[02] #*W3&tf#*W4Ti«LfcllBHnft 
tflV^vy^ftai^lCiOSOO-l 100cm-'<?) 

[033 mM3X''miUcMmiU(7)y-?yftKm 
foz X 0 1 0 0-4 0 0 0 c m- ' <0SeHT*e LfcX^ 
9Y)V^LrzmX'hh. 

[04] $#0* 5 atf 6 x-mm Ltcf&m$.w 

IO7-?>4btffl5E£J:D5 00~l 1 OOcnr'Oig 



BEST AVAILABLE COPY 



(12) 



(51) Int. CI. 6 MMR* FI 

C07C 57/05 C07C 57/05 

253/24 253/24 

// C 0 7 B 61/00 3 0 0 C 0 7 B 61/00 



mmm mm wf 



